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[57] ABSTRACT 

The present invention provides improvements in a con¬ 
trol valve adapted to be used by a tracheotomy patient 
or in a laryngeal prosthesis. In one form, the control 
valve has a housing provided with a control opening, 
and a flapper mounted within the housing and operable 
to move toward and away from the control opening. In 
this form, the improvement includes a thumbscrew 
mounted to penetrate the housing to engage the flapper, 
such that the thumbscrew may be selectively rotated to 
vary the operational characteristics of the valve. In 
another form, particularly adapted to be used by a tra¬ 
cheotomy patient, the control valve is provided with a 
first control opening communicating with ambient at¬ 
mosphere and a second control opening adapted to 
communicate with the trachea of a patient In this form, 
the flapper is operatively mounted within the housing 
and is adapted to selectively close or pass through these 
control openings to enable the patient to normally in¬ 
hale or exhale through his mouth or nose, but to enable 
the patient to cough or gasp for air directly through the 
control valve. 

3 Claims, 10 Drawing Figures 
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CONTROL VALVES FOR TRACHEOTOMY 
PATIENT OR LARYNGEAL PROSTHESIS 

BACKGROUND OF THE INVENTION 5 

1. Field of the Invention 
The present invention relates generally to the field of 

control valves for use in a laryngeal prosthesis, or for 
use in rehabilitating a tracheotomy patient. 

2. Description of the Prior Art 10 
The present invention discloses and claims two forms 

of improved control valves of the type disclosed in U.S. 
Pat. No. 3,952,335, entitled “Laryngeal Prosthesis,” the 
aggregate disclosure of which is hereby incorporated 
by reference to amplify the description of structure and 15 
operation of the inventive control valves herein dis¬ 
closed and claimed. 

The said U.S. Pat. No. 3,952,335 discloses a unique 
control valve having a housing defining a chamber 
therewithin, a tracheal opening adapted to communi- 20 
cate this chamber with the patient’s trachea, and a con¬ 
trol opening communicating the chamber with ambient 
atmosphere. A flapper is mounted on the housing within 
the chamber, and is adapted to move toward and away 
from the control opening to enable the patient to inhale 25 
and exhale through the valve at normal levels, but to 
pass through the control opening should the patient 
cough. 

However, while the structure disclosed In said patent 
is believed to be completely satisfactory, it has been 30 
realized that a patient’s breathing levels may vary as a 
function of physical activity or exertion. The structure 
disclosed in said patent does not provide means for 
adjusting the operational characteristics of the valve to 
accommodate for different breathing levels of the same 35 
patient. 

Also, it has been found that the structure disclosed in 
said patent may be uniquely modified to provide an 
improved control valve which is adapted to be used to 
rehabilitate a tracheotomy patient. As persons skilled in 40 
this art will realize, a tracheotomy patient is normally 
provided with a tracheal fistula or stoma through which 
the patient may breathe. However, when such patient 
desires to breathe normally through his mouth or nose, 
he must first cover his tracheal opening. Upon informa- 45 
tion and belief, tracheotomy patients are normally pro¬ 
vided with a “Jackson tube,” a “Shiley tube,” or equiva¬ 
lent, and common practice has been to simply block 
such passage through use of a simple cork or other 
suitable closure device. While this expedient may ap- 50 
pear to be adequate, its drawbacks far outweigh its 
advantages. Should the patient be unable to breathe 
through his nose or mouth, and gasp for air, the cork 
will block the tracheal opening. Hence, the cork- 
expedient, which is understood to be in common prac- 55 
tice in hospitals today, requires that the patient or an 
attendant physically remove the cork or plug to clear 
the tracheal airway. 

SUMMARY OF THE INVENTION 

The present invention overcomes the deficiencies 
noted in the prior art by providing an improved control 
valve for use in a laryngeal prosthesis or by a. tracheot¬ 
omy patient. Moreover, the present invention discloses 
and claims specific improvements to the structure dis- 65 
closed in U.S. Pat. No. 3,952,335. 

In one form, such an improved control ..valve may 
have a housing defining a chamber therewithin, and a 

flapper mounted on the housing in the chamber. The 
housing has a control opening communicating the 
chamber with ambient. atmosphere. The flapper is 
adapted to move from a normal position toward and 
away, from the control opening. In this form, the im¬ 
provement broadly comprises adjustment means 
mounted on the housing and adapted to engage the 
flapper for enabling the normal position of the flapper 
to be selectively moved away from the control opening, 
whereby the operational characteristics of the control 
valve may be selectively varied. In this manner, the 
control valve may be selectively adjusted to accommo¬ 
date different breathing levels of the wearer. 

In one preferred embodiment of this improved con¬ 
trol valve, the adjusting means may simply include a 
thumbscrew operatively arranged to penetrate the 
housing to engage the flapper such that the thumbscrew 
may be selectively rotated to move the normal position 
of the flapper further away from the control opening. 

In another aspect, the present invention provides a 
unique control valve for use by a tracheotomy patient 
provided with a tracheal fistula, and adapted to require 
the patient to breathe normally through his mouth, but 
adapted to enable the patient to breathe heavily through 
the tracheal fistula. This improved control valve may 
comprise a housing defining a chamber therewithin, and 
a flapper mounted on the housing in the chamber. The 
housing is provided with a first control opening com¬ 
municating-the chamber with ambient atmosphere, and 
provided with a second control opening adapted to 
communicate the chamber with the tracheal fistula. A 
marginal portion of the housing about each of the con¬ 
trol openings defines a seat facing the other of the con¬ 
trol openings. The flapper is mounted on the housing in 
the chamber for movement between the two control 
openings, and has a flexible peripheral marginal portion. 
The flapper is adapted to move toward and sealingly 
assume the contour of the seat about the first control 
opening to close the first control opening when the 
patient normally exhales, and is also adapted to move 
toward and sealingly assume the contour of the seat 
about the second control opening to close the second 
control opening when the patient normally inhales. In 
this manner, the patient is forced to breathe normally 
through his mouth. In this control valve, the flapper is 
adapted , to pass through the first control opening, by 
deformation of the flapper marginal portion, should the 
patient cough. Conversely, the flapper is adapted to 
pass through the second control opening, again by de¬ 
formation of the flapper marginal portion, should the 
patient gasp for air. 

Accordingly, one general object of the present inven¬ 
tion is to provide an improved conrol valve. 

Another object is to provide an improved control 
valve for use in a laryngeal prosthesis or by a tracheot¬ 
omy patient, which enables the wearer to adjust the 
operational characteristics of the valve to accommodate 
different breathing levels of the patient. 

Another object is to provide an improved control 
valve for a tracheotomy patient, which effectively 
forces the patient to breathe normally through his nose 
and mouth, but automatically enables the patient to 
cough or gasp for air through his tracheal fistula. 

These and other objects and advantages will become 
apparent from the foregoing and ongoing specification, 
the drawings, and the appended claims. 

60 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. .1 is a perspective exterior view of an improved 
control valve incorporating the inventive adjusting 
means. 

FIG. 2 is an end elevation of the control valve, taken 
generally on line 2—2 of FIG. 1, showing .the .thumb¬ 
screw. 

FIG. 3 is a longitudinal vertical sectional view of the 
improved control valve, taken generally on line 3—3 of 
FIG. 1, showing the thumbscrew penetrating the hous¬ 
ing to engage the flapper. 

FIG. 4 is a view generally similar to FIG. 3, but 
showing the thumbscrew as having been suitably ro¬ 
tated to move the normal position of the flapper further 
away from the control opening to vary the operational 
characteristics of the control valve. 

FIG. 5 is a perspective exterior view of an improved 
control valve for a tracheotomy patient. 

4 
from to join right end face 15; and a horizontal cylindri¬ 
cal outer, surface 21 joining the two end faces. 

The housing; tubular intermediate part 12 is shown as 
includingariannular vertical left end face22;an annular 
vertical right vend face 23; an inner surface including, 
from left to right in FIG. 3, a horizontal cylindrical 
surface 24 extending rightwardly from left end face 22, 
a leftwardly facing annular vertical surface 25, and a 
horizontal cylindrical surface 26 extending rightwardly 
to join right end face 23; and an outer surface including, 
from left to right in FIG. 3, a horizontal cylindrical 
surface 28 extending rightwardly from left end face 22, 
a rightwardly facing annular vertical surface 29, a hori¬ 
zontal cylindrical surface 30, a leftwardly facing annu¬ 
lar vertical surface 31, and a horizontal cylindrical sur¬ 
face. 32 continuing rightwardly to join right end face 23. 
Thus, surfaces 29,30 and 31 define an annular trough or 
groove about the right end of the intermediate part 12 
to capture the left marginal end portion of the tubular 

FIG. 6 is a longitudinal vertical sectional view 20 right part 13. 
thereof, taken generally on line 6—6 of FIG. 5, this The housing tubular right part 13 is shown as includ- 
view particularly showing the housing, the chamber, ing an annular vertical left end surface 33; an annular 
and the flapper mounted for movement between the vertical right end surface 34; an inner surface including, 
first and second control openings. from left to right in FIG. 3, a horizontal cylindrical 

FIG. 7 is a fragmentary view of the control valve 25 surface 35 extending rightwardly from left end face 
depicted in FIG. 6, but showing the flapper as having surface 33, a rightwardly facing annular vertical surface 
been moved to close the first control opening when the 36, a horizontal cylindrical surface 38, a rightwardly 
patient normally exhales. convergent frusto-conical surface 39, and a horizontal 

FIG. 8 is a fragmentary view of the control valve cylindrical surface 40 continuing rightwardly therefrom 
depicted in FIG. 6, but showing the flapper as having 30 to join right end face 34; and an outer surface including, 
passed through the first control opening when the pa- from left to right in FIG. 3, a horizontal cylindrical 
tient coughs or exhales heavily to relieve an undesirable surface 41 extending rightwardly from left end face 33, 
back pressure. a rightwardly convergent frusto-conical surface 42, a 

FIG. 9 is a fragmentary view of the control valve horizontal cylindrical surface 43, a leftwardly facing 
depicted in FIG. 6, but showing the flapper as having 35 annular vertical surface 44, and a rightwardly conver- 
moved to close the second control opening when the gent frusto-conical surface 45 continuing rightwardly to 
patient normally inhales. join right.end face 34. Thus, the left marginal end por- 

FIG. 10 is a fragmentary view of the control valve tion of tubular part 13 is provided with an inwardly 
depicted in FIG. 6, but showing the flapper as having directed lug which is adapted to be received in the 
passed through the second control opening when the 40 cooperative groove provided in the right marginal end 
patient gasps for air. portion of intermediate part 12. 

The control valve 10 thus includes a housing formed 
DESCRIPTION OF THE PREFERRED by assembling housing left end cap 11, housing interme- 

EMBODIMENTS diate part 12, and housing right part 12 together in the 
At the outset, it should be clearly understood that like 45 manner shown in the drawings, this housing defining a 

reference numerals are intended to identify the same chamber 46 therewithin and provided with a leftward 
elements and/or structure consistently throughout the control opening, generally indicated at 48, communicat- 
several drawing figures, as such elements and/or struc- ing the chamber with ambient atmosphere, and pro- 
ture may be further described or explained by the entire vided with a rightward tracheal opening, generally 
written specification of which this detailed description 50 indicated at 49, adapted to communicate chamber 46 
is an integral part. with a patient’s tracheal fistula. 

Still referring principally to FIG. 3, the control valve 
First Preferred Embodiment (FIGS. 1-4) is shown as further including a flapper, generally indi- 

Referring collectively to FIGS. 1-4, a control valve cated at 50, mounted on the housing in the chamber, and 
of the type disclosed in U.S. Pat. No. 3,952,335, is gen- 55 adapted to move toward and away from control open- 
erally indicated at 10, This control valve 10 is shown as ing 48 to enable the patient to inhale, exhale and cough 
including a housing having, from left to right in FIG. 1, therethrough. 
a leftward end cap 11, a tubular intermediate part 12, As more fully described in U.S. Pat. No. b 3,952,335, 
and a horizontally elongated tubular right part 13. the entire disclosure of which is herein incorporated by 

As best shown in FIG. 3, the housing end cap 11 has 60 reference, the flapper 50 is shown as being a normally 
an annular vertical left end face 14; an annular vertical arcuate member having a central spring portion 51, and 
right end face 15; an inner surface sequentially inciud- an outer flexible marginal portion 52 which is adapted 
ing, from left to right in FIG. 3, a rightwardly conver- to deform to enable the flapper to pass through the 
gent frusto-conical inclined surface 16 extending right- control opening 48 should the patient cough. This flap- 
wardly from end face 14, a horizontal cylindrical sur- 65 per 50 is preferably formed of silicone, or some other 
face 17, a rightwardly divergent frusto-conical seat suitable material. The spring portion 51 of the flapper 
surface 18, an annular vertical surface 19, arid a horizon- functions to continuously urge the flapper to assume the 
tal cylindrical surface 20 extending rightwardly there- normal ,p.osjtion or arcuate shape depicted in FIG. 3. 
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Whereas the disclosure'of U.S. Pat."No.' 3,952,335 
contemplated that the flapper 50 be custom-fitted to tiie 
particular patient so that such patient could iphale aind 
exhale at comfortable inspiration and expiration pres¬ 
sures, it has been found that it is highly desirable- to. 5 
afford the capability of adjusting the operation ofthe . 
flapper to accommodate different breathing levels of a 
particular patient. Thus, for example, when a patient is 
exercising or is otherwise engaged in a strenuous activ¬ 
ity, he will inhale and exhale at pressures significantly 
above his normal breathing levels. Accordingly, it is felt 
desirable to afford the capability of adjusting the: opera¬ 
tional characteristics of the control valve. 

To this end, the inventive improvement broadly com¬ 
prises adjustment means, generally indicated at 53, 
mounted on the housing and adapted to engage flapper 
50 for enabling the normal position of the flapper to be 
selectively moved further away from the control open¬ 
ing, so that the operational characteristics of the control 
valve may be selectively varied. 

In the preferred embodiment herein illustrated and 
described, the adjusting means 53 may simply comprise 
a thumbscrew 54 having a head portion 55 arranged on 
the outside of the control valve, and having its threaded 

surface including, from left to right in FIQ. 6,. a hori¬ 
zontal; cylindrical surface. 74 , extending rightwardly 
from left end.face 64, a leftwardly facing annular verti¬ 
cal surface; 75; and a rightwardly convergent frusto- 
conical surface 76 continuing rightwardly to join right 

. end face 65. .. , • 
The housing cap portion 62 is shown as having an 

annular vertical left end face 78; an annular vertical ■ 
right end face 79; an outer horizontal cylindrical surface 

10 go* and an inner, surface including, from left to right in 
FIG. 6, a horizontal cylindrical surface 81. extending 
rightwardly from left end face;78, a rightwardly facing 

' annular-vertical surface 82, a. rightwardly convergent 
frusto-conical surface 83, an annular vertical surface.84, 

15 'anj a horizontal cylindrical surface 85 continuing right¬ 
wardly to join right end face 79. Thus, the housing cap 
portioh 63 is provided with an inwardly facing groove 
to receive the complementary inwardly directed lug 
formed on the right marginal end portion of the body 
portion 61; to hold these members together. 

The tube portion 63 is shown as being an arcuate tube 
member,, having a circular cross-section; and provided 
with a pair of spaced collars, severally indicated at 86, 

20 

wiiii a pau ojjowvaa wuuiui 

Ult U UIOIUL, U1 SUV WWUUVI » U4 » V) HUM •*- - “o * — --- — by which the tube portion may be rotatably mounted on 
shank portion 56 matingly received in a horizontal hole 25 ^ bousing cap portion. 
58 provided through the housing end cap 11 between ^ jnsertj general]y indicated at 88, is adapted to be 
surfaces 16 and 19, so that its right end portion will retained within the housing body portion 61 against 
engage the flapper. Thus, the thumbscrew 54 may be inclined surface 72. This insert 88 is shown as having an 
suitably rotated to cause the normal position of the inclined planar left face 89 adapted to abut body portion 
flapper to move further away from the control opening 30 surface m jnclined plailar right face 90; an outer 
48, this displaced position being shown m FIG. 4. The - - . 
effect of rotating the thumbscrew is to change the angle 
of the flapper with respect to the flow path through the 
control valve. In the preferred embodiment, the thumb¬ 
screw head portion 55 is triangular in shape (FIGS. 1 
and 2) so that a wearer may easily count the number of 
turns of rotation. However, persons skilled in this art 
will appreciate that the thumbscrew head portion may 
have other shapes as well. Also, the right end portion of 
. . « _* j _ j_tu_II k- — A CA 

surface 72; an inclined planar right face 90; an outer 
surface 91 arranged to face body portion cylindrical 
surface 73; and an inner surface including, from left to 
right in FIG. 6, a downwardly and rightwardly conver- 

33 gent frusto-conical seat surface 92, a cylindrical surface 
■ 93 continuing downwardly therefrom and a down¬ 

wardly and rightwardly divergent frusto-conical in¬ 
clined surface 94 continuing to join right face 90. This' 
insert 88 inay be secured in body portion 61 by applies- 

i « . • i• _, -.1 IVI have other shapes as well. Also, the ngnt ena portion oi ^ suitable cement or bonding material 97. 
the thumbscrew may be provided with a smaU head 59 40 * . h ^ flrst „e{meii embodiment, a fli 
to prevent the thumbscrew from unintentionally sepa¬ 
rating from the housing. 

Therefore, when the wearer exercises and begins to 
breathe more heavily, he need only rotate the thumb¬ 
screw to move the flapper further away from the con¬ 
trol opening to vary the operational characteristics of 
the control valve and accommodate such heavier 
breathing. 

Second Preferred Embodiment (FIGS. 5-10) 

Referring collectively to FIGS. 5-10, an improved 
control valve, generally indicated at 60, is shown as 
including a housing having a leftward body portion 61, 
an intermediate end cap portion 62, and a rightward 
tube portion 63 adapted to be inserted directly into the 55 
patient’s trachea, or into a “Jackson tube” or a “Shiley 
tube” inserted into the trachea. 

Referring now principally to FIG. 6, the housing 
body portion 61 is shown as having an annular vertical 
left end face 64; an annular vertical right end face 65; an 60 
inner surface including, from left to right in FIG. 6, a 
rightwardly convergent frusto-conical inclined surface 
66 extending rightwardly from left face 65, a horizontal 
cylindrical surface 68, a rightwardly divergent frusto- 
conical seat surface 69, an annular vertical surface 70, a 65 
horizontal cylindrical surface 71, a rightwardly facing 
inclined annular surface 72, and a horizontal cylindrical 
surface 73 joining the right end face 65; and an outer 

. As with the first preferred embodiment, a flapper, 
generally indicated at 95, is mounted on the housing in 
the chamber 96 defined therewithal for movement 
toward and away from each of seat surfaces 69 and 92. 

43 This flapper also has a spring portion 98 and a flexible 
peripheral marginal portion 99. 

Therefore, control valve 60 is adapted to be used by a 
tracheotomy patient provided with a tracheal fistula 
(not shown) to require the patient to breathe normally 

50 through his mouth, but to enable the patient to breathe 
heavily through his tracheal fistula. The control valve 
60 comprises a housing defining chamber 96 there¬ 
within. This housing is provided with a first control 
opening, generally indicated at 100, communicating 
chamber 96 with ambient atmosphere, and is provided 
with a second control opening, generally indicated at 
101, adapted to communicate chamber 96 with the pa¬ 
tient’s tracheal fistula through tube portion 63. A mar¬ 
ginal portion ofthe housing about each of control open¬ 
ings 100,101 defines a seat 69, 92, respectively, facing 
the other of the control openings. The control valve 60 
further comprises a flapper 95 mounted on the housing 
in chamber 96 for movement between the first and sec¬ 
ond control openings 100, 101, and having a flexible 
peripheral marginal portion 99. 

The four modes of operation (i.e., exhalation, cough¬ 
ing, inhalation, and gasping) are depicted in FIGS. 
7-10. 
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Initially, it should be remembered that the flapper 95 
has an arcuate shape which is continuously urged to 
assume the normal unbiased position shown in FIG. 6. 

Thereafter, if the patient normally exhales, the flapper 
95 will move toward and sealingly assume the contour 5 
of the first seat 69 about the first control opening 100 to 
close the first control opening (FIG. 7). Hence, the 
patient will be forced to exhale normally through his 
mouth or nose. 

However, should the patient cough (FIG. 8), the 10 
flapper 95 is adapted to pass through the first control 
opening 100, by deformation of flapper marginal por¬ 
tion 99, to permit such cough to be vented through the 
tracheal fistula. After the cough has occurred, the in¬ 
clined surface 66 facilitates reinsertion of the flapper 95 15 
into the housing chamber 96. 

When the patient normally inhales (FIG. 9), the flap¬ 
per 95 will move toward and sealingly assume the con¬ 
tour of the second seat 92 about the second control 
opening 101 to close this second control opening. 20 
Hence, the patient will be forced to inhale normally 
through his mouth or nose. 

Finally, if the patient should gasp for air (FIG. 10), 
the flapper 95 is adapted to pass through the second 
control opening 101, by deformation of the flapper 25 
marginal portion 99, to admit air through the control 
valve and the patient’s tracheal fistula. After the gasp is 
completed, the inclined surface 94 about the second 
control opening facilitates reinsertion of the flapper 95 
into the housing chamber 96. 30 

Therefore, the inventive control valve 60 is particu¬ 
larly adapted for use by a tracheotomy patient, and 
functions to require the patient to inhale and exhale 
normally through his mouth and nose, but to permit the 
patient to cough and gasp for air through the control 35 
valve and the patient’s tracheal fistula. 

In the embodiments herein illustrated and described, 
the various parts and components are preferably formed 
of a suitable acrylic plastic material, or equivalent, and 
the flapper may be formed of silicone. Desirably, any 40 
metal parts or components, such as the pins used to hold 
the flapper in the control valves, are formed of stainless 
steel, or equivalent. 

Accordingly, while preferred embodiments of the 
present invention have been shown and described, per¬ 
sons skilled in this art will readily appreciate that vari¬ 
ous changes and modifications may be made without 
departing from the spirit of the invention, which is 
defined in the following claims. 

What is claimed is: . 
1. A control valve for a tracheotomy patient provided 

with a tracheal fistula and adapted to require said pa¬ 
tient to breathe normally through his mouth, but 
adapted to enable said patient to breathe heavily 
through said tracheal fistula, comprising: 

a housing defining a chamber therewithin, said hous¬ 
ing provided with a first control opening communi¬ 
cating said chamber with ambient atmosphere and 
provided with a second control opening adapted to 
communicate said chamber with said tracheal fis¬ 
tula, a marginal portion of said housing about each 
of said control openings defining a seat facing the 
other of said control openings; and 

a flapper mounted on said housing in said chamber for 
movement between said control openings and hav¬ 
ing a flexible peripheral marginal portion, said flap¬ 
per being adapted to move toward and sealingly 
assume the contour of the seat about said first con¬ 
trol opening to close said first control opening 
when said patient normally exhales, said flapper 
also being adapted to move toward and sealingly 
assume the contour of the seat about said second 
control opening to close said second control open¬ 
ing when said patient normally inhales; 

whereby said patient may be forced to breathe nor¬ 
mally through his mouth but may breathe heavily 
through said tracheal fistula. 

2. The control valve as set forth in claim 1 wherein 
said flapper is adapted to pass through said first control 
opening by deformation of said flapper marginal por¬ 
tion should said patient cough. 

3. The control valve as set forth in claim 1 wherein 
said flapper is adapted to pass through said second con¬ 
trol opening by deformation of said flapper marginal 
portional should said patient gasp for air. 
r • • * * * 
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